
Calculus: New Trigonometric Functions 

New Trig Functions 
 

o Know the definitions of sin, cos, tan, sec, cosec and cot 

o Recognise graphs of functions 

o Know the derivative of tan 

o Find the derivatives of sec, cosec and cot 
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As we know sin 𝑎 =
𝑜𝑝𝑝

ℎ𝑦𝑝
,  cos 𝑎 =

𝑎𝑑𝑗

ℎ𝑦𝑝
 and tan 𝑎 = 

𝑜𝑝𝑝

𝑎𝑑𝑗
 . 

We also now have 𝐬𝐞𝐜 𝒂 =
𝒉𝒚𝒑

𝒂𝒅𝒋
 (the secant function) which is the reciprocal of cos, 

𝐜𝐨𝐬𝐞𝐜 𝒂 =
𝒉𝒚𝒑

𝒐𝒑𝒑
 (the cosecant) which is the reciprocal of sin and 𝐜𝐨𝐭 𝒂 =

𝒂𝒅𝒋

𝒐𝒑𝒑
 (the cotangent) 

which is the reciprocal of tan. 

 

Formal definitions of these new trigonometric functions are on the unit circle as we have seen 

for sin, cos and tan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Look for right-angled triangles. You should be able to see that: 

sin2𝜃 + cos2𝜃 = 1   tan2𝜃 + 1 = sec2𝜃   cot2𝜃 + 1 = cosec2𝜃  

  
  

adj 

opp 
hyp 

a 

Write down all the possible ratios 

of opp, adj and hyp. 
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Graphs 

 

 

 

 

Derivatives of trig functions 

 

1. Find the derivative of tan x 

 

𝑦 = tan 𝑥 =
sin 𝑥

cos 𝑥
  Treat this as a quotient with 𝑓(𝑥) = sin 𝑥 and 𝑔(𝑥) = cos 𝑥. 

                                                                           𝑓′(𝑥) = cos 𝑥      𝑔′(𝑥) = −𝑠𝑖𝑛𝑥 
𝑑𝑦

𝑑𝑥
=

cos 𝑥. cos 𝑥 − (sin 𝑥. −𝑠𝑖𝑛𝑥)

cos2𝑥
 

      =
cos2𝑥 + sin2𝑥

cos2𝑥
 

      =
1

cos2𝑥
 

 

     = sec2𝑥 

 

 

 

 

2. Find the derivative of sec x 

 

𝑦 = sec 𝑥 =
1

cos 𝑥 
 or (cos 𝑥)−1 

 
𝑑𝑦

𝑑𝑥
= −(cos 𝑥)−2 − sin 𝑥 

 

      =
𝑠𝑖𝑛𝑥

cos2𝑥
 

 

     =
1

cos 𝑥
.
sin 𝑥

cos 𝑥
 

 

     = sec 𝑥 tan 𝑥 

 

𝑦 = sec 𝑥 𝑦 = cosec 𝑥 𝑦 = cot 𝑥 

Learn 
𝑑

𝑑𝑥
(tan 𝑥) = sec2𝑥 
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3. Prove that 
𝑑

𝑑𝑥
cosec 𝑥 = −cosec 𝑥 cot 𝑥  

 

 

 

 

 

 

 

 

 

 

 

4. Prove that 
𝑑

𝑑𝑥
cot 𝑥 = −cosec2𝑥 


